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CARBONATED BEVERAGE 



5 Technical Field 

The present invention relates to a raw material liquid 
for a carbonated beverage or a carbonated beverage stock 
wherein Aspartame (hereinafter, may be referred to as ^'APM'') 
which is an amino-acid-based sweetener having a high potency 

10 of sweetness, is used as a sweetener and wherein an emulsifier 
which has an excellent capability of eliminating the foam 
caused by, or attributable to. Aspartame, is contained, and to 
a carbonated beverage prepared by press-filling such a beverage 
stock with carbon dioxide gas or by carbonating such a beverage 

15 stock. 

Background Art 

Aspartame is used as a sweetener in a wide variety of 

sweetened foods including beverages • Further, since Aspartame 
20 is about 200 times as sweet as sugar, it is often used as a 

low-calorie sweetener in carbonated beverages, fruit juice 

beverages and the like. 

However, Aspartame has both a hydrophobic group (phenyl 

group) and a hydrophilic group in its chemical structure and 
25 serves as a surfactant or an emulsifier. It has an HLB value 

of about 14 as calculated in accpordance with Griffin's 

expression, which HLB value is in the same range as those of 
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ordinary emulsif iers used for O/W emulsif ication. 
Incidentally, HLB values are hereinafter expressed as values 
calculated in accordance with the above Griffin's expression. 
Further, Aspartame has a molecular weight of about 294, 
5 The HLB values in the present specification refer to 

those. HLB values which have been calculated in accordance with 
the following expression (1) . 

HLB Value = 20 x (Mh/M) (1) 
wherein M: Molecular Weight of the Surfactant, and 
10 Mh: Molecular Weight of the Hydrophilic Group 

Moiety. 

Since a surfactant has a foaming function (function of 
producing foam) and a foam stabilizing function (function* of 

15 maintaining the produced foam in a stable state) in a liquid, 
foam is produced during the production process of beverages 
(particularly, carbonated beverages such as a cola-based 
beverage and the like) wherein APM having a surface activating 
effect is used, or when such beverages are served from an 

20 automatic feeder (hereinafter, abbreviated as ^^soda fountain'') 
installed in an eating place such as a fast food restaurant or 
the like, and the resulting foam may decrease the production 
efficiency of such beverages or cause problems in serving the 
same. More specifically, for example, foam is produced when 

25 a raw material liquid for a carbonated beverage which has been 
prepared by adding optionally an acidifier, a flavoring agent 
and the like, as required, in addition to APM as the sweetener. 
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to water which is suitable for drinking, is to be bottled after 
corbonation, i.e., such raw material liquid has been 
carbonated. As the result, the corbonated liquid is prevented 
from being bottled in an given amount until the foam disappears, 
5 resulting in long-time bottling (problem with respect to 

production efficiency) . Similarly, when such a raw material 
liquid for a carbonated beverage is poured into a cup from a 
soda fountain in a fast food restaurant or other eating places 
while it is carbonated, it takes a long time to pour the liquid 

10 into the cup (problem with respect to serving) . 

As the means for solving the foam formation during the 
beverage production process and the like, a silicon-based 
anti-foaming agent or an emulsif ier-based anti-foaming agent 
such as sugar ester or the like, has heretofore been commonly 

15 used. However, it is the current situation that a satisfactory 
solution has not been yet devised which can satisfy both the 
aspect of sensory requirement and that of effect 
sustainability . Further, silicone-based anti-foaming agents 
carry a bad image with respect to safety. 

20 Furthermore, it has been confirmed by the present 

inventors that these commonly used anti-foaming agents are not 
so effective for removing (eliminating) the foam attributable 
to APM. 

Under the above circumstances, a method free from 
25 problems with respect to the sensory aspect, safety and effect 
sustainability of a product as compared with the conventional 
method, is desired so as to eliminate the APM-attributable 
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Disclosure of the Invention 

In view of the above background of the prior art described 
5 in the preceding section, it is an object of the present 
invention to provide means for solving the problems as 
described above which are caused by the Aspartame-attributable 
foam by a method free from the problems with respect to the 
sensory aspect, safety and effect sustainability of a product. 

10 

The present inventors have made intensive studies on the 
solution of the above problems, and as the result, have found 
that when emulsifiers are selected in consideration of the 
properties of Aspartame such as the HLB value, the molecular 
15 weight, and the like, even an emulsifier whose performance as 
an anti- foaming agent has heretofore not been known, may 
surprisingly have an excellent effect of eliminating the foam 
caused by Aspartame. The present invention has been completed 
based on these findings. 

20 

Accordingly, the present invention relates to a raw 
material liquid for a carbonated beverage wherein Aspartame is 
used as a sweetener and wherein an emulsifier having an HLB 
value of 1 to 14 or/and an emulsifier having a molecular weight 
25 of 50 to 300 is/are contained, and to a carbonated beverage 
prepared by carbonating such a raw material liquid for a 
carbonated beverage. 
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Hereinafter, the present invention will be described in 
greater detail. 

5 An emulsifier (in the narrow sense) of the present 

invention which has an excellent effect of eliminating the foam 
caused by APM is one having an HLB value represented by a value 
as calculated in accordance with the above Griffin's formula, 
of 1 to 14, preferably 3 to 11. Incidentally, as described 

10 above, although the HLB value of Aspartame is about 14, an 
emulsifier having a lower HLB value than that of Aspartame has 
an excellent effect of eliminating the APM-caused foam. 

In the present specification, an emulsifier substance 
per se such as glycerine fatty acid ester is referred to as an 

15 emulsifier (in the narrow sense), and for the sake of 
convenience, an emulsifier composition containing an 
emulsifier in the narrow sense is also referred to as an 
emulsifier (in the broad sense) unless there is a possibility 
of misunderstanding in the context. 

20 Further, an emulsifier (in the narrow sense) according 

to the present invention which has an excellent effect of 
eliminating the foam caused by APM may have a molecular weight 
of 50 to 300, preferably 100 to 270. As described above, 
although the molecular weight of Aspartame is about 294, 

25 emulsifiers whose molecular weight is about equal to or lower 
than that of Aspartame have an excellent effect of eliminating 
the APM-caused foam. 
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Illustrative examples of the emulsifier include 
glycerine fatty acid esters, particularly, glycerine monofatty 
acid ester and diglycerine monofatty acid ester. Specific 
examples of such glycerine monofatty acid ester include an 
5 emulsifier composition "^SUNSOFT No, 700P-2" {the main 

component being glycerine monocaprylic acid ester (HLB value: 
about 8.3, and molecular weight: 218)) and an emulsifier 
composition SUNSOFT No. 7 60" (the main component being 
glycerine monocapric acid ester (HLB value: about 7,4, and 

10 molecular weight: 246)) both ex Taiyo Kagaku Co . , Ltd., and the 
like. Specific examples of diglycerine monofatty acid ester 
include an emulsifier composition ^'SUNSOFT Q-IOD" (the main 
component being diglycerine monocapric acid ester (HLB value: 
about 10.3, and molecular weight: 320)) ex Taiyo Kagaku Co., 

15 Ltd., and the like. These emulsifiers are more preferable than 
other materials since they are free from oil floating. 

It is needless to say that the two types of physical 
properties required of the emulsifiers (in the narrow sense) 
of the present invention, i.e., HLB value and molecular weight, 

20 may be carried by one kind of emulsifier as can be understood 
from the above-exemplified emulsifiers ex Taiyo Kagaku Co., 
Ltd. However, in addition to such an emulsifier, any emulsifier 
which satisfies the requirement for either one of the physical 
properties can be an emulsifier according to the present 

25 invention. For example, the diglycerine monocapric acid ester 
ref erred to above has a molecular weight outside the above range 
for molecular weight and an HLB value within the above range 
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for HLB value. It is needless to say that such emulsifiers may 
be used singly or in combination of two or more according to 
the present invention. 

It has been found that, surprisingly, the foam caused by 
5 APM can be eliminated even with the emulsifiers ^'SUNSOFT No. 
700P-2" or "'SUNSOFT No. 760'', or "'SUNSOFT Q-IOD", ex Taiyo 
Kagaku Co., Ltd. whose performance as an anti-foaming agent has 
heretofore not been known. 

There is no special difficulies in preparation of a 

10 carbonated beverage by use of such an emulsifier capable of 
eliminating the Aspartame-caused foam. The carbonated 
beverage can be prepared in accordance with a commonly used 
method except that the emulsifier of the present invention is 
added and dissolved in advance in a raw material liquid for a 

15 carbonated beverage which has been prepared by use of APM as 
all or part of the sweetener and in respect of which the foam 
formation, when it is carbonated, degrades production 
efficiency and ease of serving. 

Regarding the amount of the emulsifier to be used in the 

20 raw material liquid, when it is used in too small an amount, 
the foam-eliminating effect is not exhibited, while when it is 
used in too large an amount, the foam-eliminating effect is 
strong, but undesirable taste and favor ascribable to the 
emulsifier are imparted to the resulting carbonated beverage 

25 product, causing a problem from the sensory point of view. One 
skilled in the art can easily determine an appropriate amount 
of the emulsifier in a given case in consideration of these 
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circiimstances . The emulsifier can be used in an amount of, for 
example, 0.1 to 20 ppm, preferably 1 to 10 ppm, based on the 
carbonated beverage product.. 

Effect sustainability with respect to the present 
invention refers to a property of sustaining the 
foam-eliminating effect. According to the present invention, 
a carbonated beverage which is excellent in the effect 
sustainability can be produced easily. 

Brief Description of the Drawings 

Fig. 1 shows the results of a foam-disappearing test 
(time required for the produced foam to disappear) (Example 1) . 

Fig. 2 shows the results of a foam-disappearing test 
(change with time in the volume of a liquid at the time when 
a cup is fully filled) (Example 2) . 

Fig. 3 shows the results of a foam-disappearing test 
(change with time in foam-disappearing time after 5-second 
pouring) (Example 2) . 

Fig. 4 shows the results of a foam-disappearing test 
(change with time in the number of times of pressing the 
dispenser button) . (Example 2) . 

Best Mode for Carrying out the Invention 

Hereinafter, the present invention will be further 
described with reference to Examples. However, the technical 
scope of the present invention shall not be limited by these 
Examples. 
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Example 1: Foam-Disappearing Test (Pre-mixing Method) 

In accordance with the compositions shown in the 
following Table 1, raw material liquids (3 types) for cola 
beverage were prepared, and carbonated by use of a soda syphon 
so as to prepare cola beverages. These cola beverages were each 
spray-poured directly into 1-liter measuring cylinders for 4 
seconds, and times required for the produced foams to disappear 
were measured. 



Table 1 : Recipes for Cola Beverages 
(Raw Material Liquids) 

(unit: g) 





Control 


Trial 
Sample 1 


Trial 
Sample 2 


Citric Acid 


0.25 


0.25 


0.25 


Sodium Citrate 


0.1 


0.1 


0.1 


Phosphoric Acid 
(Cone: 85%) 


0.3 


0.3 


0.3 


Cola Base 


2 


2 


2 


Cola Essence 


1 


1 


1 


APM 


0.5 


0.5 


0.5 


Emulsif ier 

"SUNSOFT No. 7 OOP- 2" 


0 


0.1 


0 


Emulsif ier 
"SUNSOFT No. 760" 


0 


0 


0.1 


Ion Exchanged Water 


Appropriate 

Amount 


Appropriate 
Amount 


Appropriate 
Amount 


Total 


1, 000 


1, 000 


1, 000 



The results will be shown in Fig. 1. As can be understood 
from Fig. 1, when the cola beverage with no emulsif iers having 
been add thereto was the control, the cola beverages with an 
emulsif ier having been added thereto (Trial samples 1 and 2) 
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were significantly shorter in foam-disappearing time than the 
control. Further, from the sensory standpoint. Trial samples 
1 and 2 were evaluated to have less undesirable taste and flavor 
than when other general anti-foaming agents (e.g., sugar ester) 
5 were used. 

Example 2: Foam-Disappearing Test (Post-mixing Method) 
In accordance with the compositions shown in the 
following Table 2, raw material concentrated liquids (3 types) 

10 for cola beverage were prepared and then poured into cups from 
a dispenser so that they were diluted with carbonated water at 
a dilution ratio of 1:5.4. The volume of the liquid in each 
cup was measured, when the cups were filled with the liquid and 
foam. Further, times required for the produced foams to 

15 disappear were measured, after the cola beverages were poured 
into the cups for 5 seconds. Finally, the number of times when 
the dispenser button was pressed to fill up the cups with the 
cola beverages were also measured. These measurements were 
made on the day when the syrups (raw material concentrated 

20 liquids) started to be preserved and on the 37th day, 75th day 
and 117th day after the syrups started to be preserved. 
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Table 2: Compositions of Cola Beverages 

(Raw Material Concentrated Liquids) 





Control 


Trial 
Sample 1 


Trial 
Sample 2 


Citric Acid 


2.88 


2.88 


2.88 


Sodium Citrate 


1.14 


1 . 14 


1.14 


Phosphoric Acid 
(Concentration: 85%) 


3.45 


3.45 


3.45 


Cola Base 


19.2 


19.2 


19.2 


Cola Essence 


23.04 


23.04 


23.04 


APM 


5.76 


5.76 


5.76 


Eiaulsif ier 
"SUNSOFT Q-IOD" 


0 


230.4 Hi 


0 


Emulsifier 

(Silicone Preparation) 


0 


0 


230.4 Hi 


Caffeine 


1. 14 


1. 14 


1.14 


Sodium Benzoate 


1.19 


1 . 19 


1.19 


Ion Exchanged Water 


Appropriate 
Amount 


Appropriate 
Amount 


Appropriate 
Amount 


Total 


1, 800 


1, 800 


1, 800 



* Unit: No description expresses grain{s) 



The results will be shown in Figs. 2, 3 and 4. 
As. can be understood from Figs, 2, 3 and 4, when the cola 
5 beverage with no emulsifiers having been added thereto was the 
control, the cola beverages with an emulsifier having been 
added thereto (Trial samples 1 and 2) could be poured into the 
cups in larger amounts, and were alleviated in handling and 
improved in serving problems, as compared with the control . The 
10 Trial sample 1 had a higher foam-eliminating effect as compared 
with the Trial sample 2 containing the silicone preparation 
which is a general anti-foaming agent even after preserved as 
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a concentrated syrup. Further, these Trial samples were 
evaluated to have no sensory differences from the control (by 
Triangle Test at N = 16. . As a result, no significant difference 
was found, and the samples were indiscernible from the 
control . ) 

Industrial Applicability 

According to the present invention, foam attributable to 
Aspartame may be easily eliminated or may be easily made to 
disappear, in respect of carbonated beverages wherein 
Aspartame is used as a sweetener, whereby problems with respect 
to production efficiency and those with respect to serving may, 
in turn, be easily solved. 
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